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Abstract  
In this work we describe how we can use existing Experiential Learning Activity (ELA) to enrich the 
student outcomes. In this experience, we take the activity “Sky is the limit” to illustrate students about 
some concepts related to New Product Development beyond the principles of project management. 
“Sky is the limit” aims to introduce students in the planning, design and construction of structures to 
achieve within a limited time and a previously established goal. The original activity has two 
objectives. First, to introduce students in the knowledge of the dimensions of a project: time, resources 
and results. Second, to stimulate class activity avoiding the use of traditional learning methods. 
Developing a new product is commonly treated as a project, therefore the ELA “Sky is the limit” might 
be suitable for explaining the dimensions and trade-offs to be found in the process. However, New 
Product Development (NPD) has a strong strategic focus and some interesting concepts can be 
delivered while explaining other important concepts related to managing projects. This paper focuses 
on adapting the experience to tackle issues originated in the original activity and deliver additional 
concepts related to the management of the development of new products. We explain the experience 
modifications following the methodology established when developing ELAs. Initial results indicate that 
the modified experience was able to achieve the NPD objectives while maintaining a rich and 
interesting discussion to work on the original activity objectives. Finally, we discuss about the 
implications and limitations of these results.  
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1 INTRODUCTION 
The teaching process itself has to be determined with the aim to accomplish the learning objectives 
that educators settled at the beginning of the course. Typically, educators attend to the competences 
or skills that have to be developed by the students and the contents related to the subject in play. In 
most cases, there are several competences and contents developed in each session, which 
complicates the process.  

Pedagogical studies demonstrate that the role of the students in class is significant in the acquisition 
of the skills and concepts in play, and therefore, with the success in meeting the learning objectives of 
the course. Indeed, literature in this matter, points out huge differences on the percentage of the 
information retained by the students depending on their role in the teaching-learning process. This role 
is determined in a big way by the methodology selected to deliver the information. Methodologies 
focused on the learning process, rather than the teaching process, have revealed themselves as more 
efficient. These methodologies deflect the role of the teacher to focus on the learner’s perspective. In 
fact, a service management proxy is taking place. Students are the raw material, the co-producers and 
the clients of their own learning which points student involvement to be crucial in achieving the 
learning goals. 

New methodologies, such as, Experiential Learning Activities (ELA), allow teachers to step aside in 
the process and to focus on the student role. Teachers play a facilitator role on students learning 
process, so they can grow technical and personal skills in a more meaningful way. The student 
involvement and experimentation through the activity are key elements to control during the activity 
development. A careful preparation and adaptation of the activity to the objectives and context will 
increase the results and the satisfaction of the students. A good experience will result on higher 
motivation and participation of the students, the improvement of other transversal skills such as, active 
listening, critical thinking or group working, which are mandatory nowadays in a professional 
environment.  

In this context, we can find Experiential Learning Activities that address very specific issues. However, 
these activities are not free of problems. Taking advantage of the environment generated by the 
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experience to enrich the outcome can be an option to increase the efficiency and effectiveness of the 
class activity. The aim of this paper is to evaluate the capability of an established Experiential 
Learning Activity (ELA) to increase the learning outcome by developing specific modifications without 
jeopardizing the original goals of the activity and overcoming some of the issues that arise when we 
use them. 

2 METHODOLOGY 

2.1 The Experiential Learning Activity 
We used an activity originally designed by Cook and Olson [1] to deliver project-management 
principles to come at New Product Development concepts.  

The resulting activity has to maintain the positive aspects and diminish the negative aspects of the 
original activity while enriching the outcome.  

The challenge running ELAs activities is mainly the design. That is, the ability of the activity to fit with 
real situation in a business environment but without its complexity [2] and to expose students to 
decision-making situations and their consequences so they can draw useful conclusions for their 
professional development through the reflective observation of their performance during the activity 
([3], [4]).  

Given our experience over more than 4 years applying this activity, one of the biggest problems we 
face conducting the experience is the strong focus of the students on competition between groups. In 
other words, the priority becomes to beat other groups rather than focussing on the objectives of the 
project. Additionally, in many cases students spend time observing competitors evolution and 
structures, even copying other group’s ideas.  

Therefore, in this new activity we designed, we try to reduce the consequences of the competitive 
focus taken on by the students, while we increase the result of the experience.  

2.2 The original activity 
The original activity generates a project-management scenario where teams have to plan, design, and 
build a structure in a limited time within specific objectives. The activity provides the students with a 
common shared experience as a base to build on higher levels of learning.  

Students are encourage to build an skyscraper from marsh-mellows and spaghetti. For twenty 
minutes, the students, in small groups, plan and construct the structure. Typically there is a restricted 
resource (marsh-mellows) and an unlimited resource (spaghetti), and some constrains about their use. 
Marsh-mellows cannot be divided or joined, while spaghetti have no restrictions. Furthermore, a 
performance goal is establish, so every team shares the same goal. The objective is to build the 
highest skyscraper possible that it’s able to stand a pile of 50 sheets of paper.  

In parallel, once the experience is started the teacher and a designated observer record those relevant 
aspects of the process in each team and, inform the teams of the remaining time to the completion of 
the project. 

After the 20 minutes time for planning and construction, the teacher starts a period of analysis and 
evaluation of the process. Teaching that each team has experienced will take place. This process is 
directed by the teacher and follows a series of questions intended to encourage reflection on the 
process to obtain the final product. Finally, the evaluation of the structure performance occurs. 

This activity has demonstrated itself as appropriate in many aspects. Although, the level of learning 
also depends on the previous background that students have and the previous experiences of the 
students themselves, it can be applied to different educational levels with minor adjustments [5]. It 
suits to enhance student participation, dynamizing the classroom activity [6]. And finally, confronts the 
student to the wide range of issues and situations related to successful project management. 
Particularly, the three basic dimensions of project management and their interrelations: time, 
resources, and performance. Thus, it simulates a situation as closely as possible to a real 
development of a project. 
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2.3 Developing the new activity 
The original activity is developed in two sets of twenty minutes. First period is used for the activity 
itself, planning and construction of the skyscraper. The second period is dedicated to answer the 
questions and to evoke the situations, the roles, the decisions and the trade-offs of the experience. 

To develop a new product is, in fact, a project itself. Indeed, companies often have teams of 
employees dedicated to develop a product projects, with a team manager, objectives, milestones, 
limited resources. However, we think we can go further than the explanations of the three dimensions 
of a project, the planning and the construction plan or the role of the teammates in the group. 
Moreover, we think we can do it diminishing the problems we have experienced over the past years 
with the activity while increasing the scope of the activity in a meaningful way in the New Product 
Development area. 

More precisely, we want to add the following objectives to the experience: 

• recognize that new products serve a variety of purposes depending on what is seen to be the 
strategy of the firm 

• explain how differentiation contributes to a product's success in the market  

• examine the concept of platforms 

• explore potential changes, threats and opportunities, derived from technology changes 

To achieve these, we propose the following changes in the experience. 

First, we will establish different objectives for each group attending to a fictional competitive strategy of 
the group. We set three different strategies. One group must have a low cost strategy, which might 
involve the construction of the tallest skyscraper with the minimum use of the resources (spaghetti and 
marsh-mellows). The second group will have a differentiation strategy, which implies to build the tallest 
skyscraper possible but focusing on the design and the slenderness. Finally, the third strategy will be 
an hybrid one which will be the original one, the tallest possible skyscraper able to resist a pile of 50 
sheets of paper. Additional groups will be given one of these three strategies randomly, so we try to 
have a balanced number of groups for each strategy. These objectives have to be kept in secret from 
other groups. 

After the first part, planning and construction, each student is given evaluation sheet of the structures. 
From 1 being not suitable to 5 perfectly suitable, students will grade the other groups in three aspects: 
Design, cost and robustness. From 1 being not suitable to 5 perfectly suitable, students will  

This approach will allow us to improve the experience in many aspects. Initially, it will allow us to avoid 
the above-mentioned competition problem as student will think each group have a different objective.  

On the other side, we will be able to analyse how different companies strategies are catalysing the 
new products developed by the groups and how the different products serve different customers and 
how successful they have been in doing it. 

All firms have to consider the market in which they are competing, the nature of the competition and 
how their capabilities will enable their products to be successful. Thus, the positioning of the product 
strategy selected is of particular importance. The analysis on the results in the experience will emerge 
the importance of supplying products to meet the rapidly changing needs of their customers to 
increase the product’s chance of success in competitive environments. 

The facilitator will summarize the results of each of the groups and discussion about how well each 
structure meets the initial objectives can be encourage. Questions can be made to encourage 
discussion: Which are the key elements in the success or failure to meet the current objective? Which 
aspects of other structures will you add to meet your objectives?, If were to start again, what will you 
try to ensure in your structure? What do other students evaluating do not understand about the 
product and of its benefits? What problems will find customers (the other students) in using the 
product (regarding to the objective)? Do other students perceive the benefits that were promised? Are 
the benefits seen as interesting but irrelevant? And are there any problems with the product itself that 
other students have revealed?,… 

3266



Product platform is a concept related to several individual products shearing the same basic structure. 
Muffatto and Rovedo [7] and Mohr et al. [8] showed the benefits that can be gained through using 
product platforms: reduced cost of production, shared components between models, reduced R&D 
lead times, reduced systemic complexity, better learning across projects; and improved ability to 
update products. 

When used across firms and models there are many challenges [9], such us, difficulties to achieve 
optimum or best solution. 

In this line, once all the debate about the project management issues and the strategic position of the 
product is done. We introduce the concept of platform. Working on the existing structures, groups are 
encouraged to modify the structure to achieve a new objective that has been established by the 
teacher. Again, new objectives are kept in secret and groups are provided with additional resources to 
build on the existing structure. 

This phase will allow us to explore the fore-mentioned pros and cons of the platforms with practical 
examples. Facilitator may encourage the debate with questions like: Which might be the benefits of 
using a platform? How it will affect the resource used in the different structures? How it will affect the 
manufacturing of the structure? How it will affect future developments of the structure? Which might be 
the cons to the use of platforms? Which might be a issue if we compete with the same platform in two 
different markets? How can we avoid these issues? 

Finally, in this activity we induce a technological shakedown in the market to evaluate the threats and 
opportunities that arise in the development of new products, such as, cost reductions, increase of 
efficiency or performance, targeting new markets, change or acquisition of new capabilities, etc.  

We introduce a technological change in the final phase of the activity, by allowing marsh-mellows to 
be separated, joined or modified with every tool that students can find in the classroom. Students are 
encouraged, within the original strategy and with additional material, to build a completely new version 
of their skyscraper taking advantage of the new technology. After a 20 minute planning and 
construction period, the analysis will be focused on how a breakthrough on the technology can shake 
the development of new products, the importance of adapting to the new capabilities originated such 
us, cutting, joining or assembling new pieces of marsh-mellows, and how should companies face this 
changes. 

The facilitator may encourage debate with questions like: What new options have you find to use 
marsh-mellows? Which new capabilities have you developed to work with marsh-mellows? Which are 
the positive aspects that you have found with the new opportunities that have arise from the 
technological change in the environment? Can you indicate in which aspects your new structure 
excels the old one?  

As for the development of the ELA, we have to point out an important matter. The original activity 
development is prepared to be executed in between 45-55 minutes, depending on the set up time and 
the discussion time. The new experience will take approximately between 105 and 120 minutes as 
seen in table 1. Timing is an important matter in the process of developing the activity. Our experience 
with the original activity reveals that issues about the time are mainly related to the set up time and the 
discussion. Set up time depends basically on the preparation of the room and resources prior the 
session. Thus, we encourage teachers willing to use ELA activities to assure preparation prior to the 
session, so the session can start directly by explaining the objectives of the activity and establishing 
the ground rules. On the other side, the discussion heavily depends on the background and the 
involvement of the students. Therefore, the facilitator is encourage to prepare and bring up questions 
to move forward the debate. However, we found out that two much discussion will cannibalize the 
session time if it is not handled properly. In this line, we suggest, specially on the new activity, to move 
forward after a reasonable discussion time in order to maintain the pressure and involvement of the 
students. Further discussion can be left for the final debate and summarization. 
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Table 1.  Time distribution of the phases. 

Phase Description Suggested Time 

1 Introduction and setting up 5 min 

 Planning and construction skyscraper 20 min 

 Answering questions, debate and conclusions 15-20 min 

2 Setting up second phase (platform exercise) 5 min 

 Planning and modification skyscraper 15 min 

 Answering questions, debate and conclusions 10-15 min 

3 Setting up third phase (technological shakedown) 5 min 

 Planning and modification skyscraper 20 min 

 Answering questions, debate and conclusions 10-15 min 

3 RESULTS 
We evaluated the effectiveness by comparing the familiarity of the students with the concepts at the 
end of the session. Each question was asked in the terms of “If given an exam today, you would get 
full credit on this question”. Responses where scaled on a 1 to 5 Likert-type scale, where 1 
corresponds to strongly disagree and 5 to strongly agree.  

Table 2.  Questionnaire and evaluation results of the activity. 

Questions Average 

Explain the three major components of the project triangle: time, cost and performance 4,8 

Analyze the trade-off between time and expediting costs. 4,6 

Explain the pros and cons in using a platform for the development of a new product 4,1 

Analyze how a technological shakedown such a new process or new material can 
affect de development of a new product. 4,2 

Table 1 show a good confidence of the students about the results of the activity in their learning 
process. However, some arrangements based on development of the activity process in the session to 
improve the students understanding of the additional concepts introduced in the experience.  

These initial results indicate that the modified experience was able to achieve the NPD objectives 
while maintaining a rich and interesting discussion to work on the original activity objectives. However, 
students perception has to be contrasted with the actual results in the evaluation at the end of the 
semester.  

4 CONCLUSIONS 
The use of experiential learning activities helps students to learn specific aspects of a subject. It allows 
students to put themselves through new challenges that will be forced to face day by day. It has been 
proved to be an effective method of promoting higher learning levels and still have a motivated and 
dynamic class. Moreover, it can be use in different educational levels with minor changes and 
adaptations [5]. 

However, in many cases the concepts reached in the experience are limited and educators have to 
use other experiences or teaching methodologies to move forward in the subject concepts. Therefore, 
enriching existing experiences might be a good way for educators to broaden the concept put in play 
and therefore the outcome of the experience. This approach will allow educators also to maintain the 
student involvement of the class for the total length of the session.  

This paper proposes changes and an extension of Cook and Olson [1] “Sky is the limit” activity that we 
have performed for several years, to adapt, improve and increase the outcome in the context of a New 
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Product Development course. The new experience builds on the structure and the pros of existing 
experience while diminishes the cons and produces further environmental changes to extend the 
concepts in play. More precisely, we encourage the use of three different objectives to avoid 
excessive focus on competition rather than on the activity and to explain different products strategy 
and how strategy may affect the development of new products. We added two phases more to the 
original activity. The first one, to explain the platform concept, possible benefits and trade-offs. And in 
the second one, we introduce a technological shakedown to evaluate the new opportunities and 
threats that arise, the new processes and capabilities that companies have to develop to face the new 
environment and the results of the application of new technologies to the development of new 
products. 

Finally, we established a target timing for each phase and we propose questions for the facilitator to 
move on the discussion in class. 

Overall, we think these changes and extensions provides educators in the New Product Development 
area with a powerful tool to deliver basic key concepts in the first sessions of the course and to awake 
the students motivation and participation in the subject. 
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